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EXECUTIVE SUMMARY

U.S. aquaculture is a highly diverse industry with a wide range of products.  Aquaculture production

utilizes a number of different aquatic environments and several different types of growing systems. 

Aquaculture operations are located in virtually every State, but in terms of quantity and dollar value,

production is concentrated in the southern States of Mississippi, Alabama, Arkansas, and Louisiana.

Aquaculture production encompasses the output from both warm and cold, fresh and salt water

operations.  Aquaculture utilizing salt water is sometimes referred to as mariculture, but for the purposes

of this report, aquaculture is used for both fresh and salt water operations.  In terms of products,

aquaculture encompasses the production of edible and nonedible fish, shellfish, mollusks, edible and

nonedible aquatic plants, algae, and some reptiles.  Species cultured include those indigenous to the

United States as well as some non-native species.

Declining wild harvests for a number of species and the destruction of native habitat have been two of

the main factors behind the development of many of today's commercial aquaculture operations and the

continued experimentation with the commercial production of additional fresh water and marine species. 

Developmental work in aquaculture has been concentrated on high value species or on species whose

populations have been reduced by over fishing or habitat destruction.

Although some elements are common to most aquaculture operations, the wide variety of species

produced plus the different types of growing systems and aquatic environments utilized means that

aquaculturists face a variety of production hazards many of which will be unique to the species they are

producing or the growing system they are using.

Since only a few aquaculture species have been grown in the United States for any length of time, many

aquaculture growers do not have a long track record of production.  This combined with the unique

problems of estimating inventories for most operations presents a difficult problems for establishing

rates for production insurance.
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An Analysis of the Feasibility of Providing 

Federal Multiple-Peril Crop Insurance To 

Aquaculture

INTRODUCTION

Aquaculture was first established in the United States in the late 1800's with the development of

methods used to spawn trout.  These original efforts were aimed at restocking rivers and streams where

native trout species had been over fished.  Restocking efforts undertaken by public agencies or non-

profit fish hatcheries were the chief form of aquaculture production for many years.

Modern commercial aquaculture in the U.S. really began in the 1950's with the expansion of trout

production in the Snake river valley in Idaho.  In the late 1950's and early 1960's the beginning efforts

to develop a catfish industry in Arkansas and Mississippi were undertaken, but production would not

begin to expand rapidly until the mid-1970's.

Declining wild harvests for a number of species and the destruction of native habitat have been two of

the main factors behind the development of many of today's commercial aquaculture operations and the

continued experimentation with the commercial production of additional fresh water and marine species. 

Developmental work in aquaculture has been concentrated on high value species or on species whose

populations have been reduced by over fishing or habitat destruction.

Over the last decade aquaculture or fish farming has received a considerable amount of media coverage

as a growth industry and as an alternative method of seafood production.  During this time, there have

been some notable successes in the aquaculture industry and a number of costly failures. 

Definition.  Aquaculture can be broadly defined as, "the production of aquatic organisms in a

controlled environment for all or part of their life cycles."  Under this definition, aquacultural production

in the United States covers a wide range of products.  Examples include finfish--catfish, trout, salmon,
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carp, and tilapia; shellfish--shrimp, crawfish, and freshwater prawns; mollusks--clams, oysters,

mussels, abalone, and scallops; nonfood species--ornamental fish and baitfish; plants--seaweeds,

watercress, and aquatic grasses; and other--alligators, turtles, and frogs.  In addition the industry is

constantly examining the aquacultural potential of other species.

A chief factors behind the recent growth in aquacultural production is the fact that wild-harvest of

seafood remains one of the last commercial vestiges of hunting and gathering activities.  Aquaculture, on

the other hand, is the farming of aquatic organisms.  Farming became the primary source of vegetables,

fruits, grains, and meat products hundreds, if not thousands, of years ago.  Now a similar change is

expected for seafood.  This switch has already started to occur in parts of the seafood industry and

over the next decade or two the changeover from reliance on wild harvest to aquaculture should

accelerate.

There are two principal reasons behind aquaculture’s transformation as a commercial activity.  First,

fish catching technology has improved to a point where seafood stocks can be harvested faster then

they can reproduce.  These increases in technology have made it possible for fishing fleets to harvest

seafood from all the oceans of the world.  Initially, improvements in technology led to greater total

harvests as new fishery stocks were discovered.  However, traditional seafood harvests may have

reached their limit and between 1990 and 1997 the world’s wild seafood harvests as estimated by the

Food and Agriculture Organization of the United Nations (FAO) were basically flat and declined in

some regions (1).  

A continuing increase in total world harvests has chiefly been the result of greater aquaculture

production in Asia.  Due to the increase in seafood harvesting efficiency, a growing number of wild

species have reached their estimated limits for annual harvesting.  In response to this, many

governments have applied annual catch limits or various other restrictions to the harvesting of many

fresh and marine species.

Second, water pollution stemming from chemical and nutrient runoff from industry, housing



1As a result of the harmful effects of pollutants, a number of media reports have questioned the
safety of some seafood products.  However, aquaculture producers operate under very different
circumstances because they regularly monitor the water quality in their operations and control the
quality of the feed that their fish are receiving.

2Surimi is derived from inexpensive fish whose flesh is minced and then retextured for use as a
replacement for more expensive products such as crab or lobster.

3This refers to commercial aquaculture production focused on sales to other consumers, not
small scale production primarily focused at consumption by the producer.  In Asia a tremendous
amounts of carp, milkfish, and tilapia are grown and consumed at the local level.
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developments, and agriculture has reduced water quality in many freshwater and coastal areas.  The

degradation of a number of coastal habitats has had a tremendously deleterious impact on aquatic

organisms ability to reproduce as these areas serve as breeding grounds for a large number of aquatic

species.1 

International seafood trade.  The United States is the world's second largest exporter of seafood

products, while at the same time it is a net seafood importer.  In 1997, the United States was the

world's third largest seafood exporter with exports valued at $2.7 billion, and the world's second

largest seafood importer, after Japan, with imports valued at $7.8 billion (2).

U.S. exports of seafood products are dominated by shipments of salmon (fresh, frozen, and canned),

crabs, and surimi.2   U.S. seafood product imports are concentrated in shrimp and tuna.  In 1997,

shrimp and tuna accounted for almost half the value of U.S. imports of edible fishery products (2).  U.S.

seafood imports come from a number of countries, but our largest seafood suppliers are Canada,

Thailand, and China.  The chief products from Canada are lobster and flatfish.  Thailand and China are

major suppliers of shrimp and tuna.

THE U.S. AQUACULTURE INDUSTRY

Industry Structure 

The three most important species in global aquaculture are shrimp, salmon, and catfish3.   This same



7

breakout holds for the U.S. aquaculture industry.

The largest sector in U.S. aquaculture is the catfish industry, with annual production approaching 560

million pounds in 1998 (3).  Catfish is grown commercially in several States, but Mississippi accounts

for about 70 percent of production.  Other major producing States are Alabama, Arkansas, and

Louisiana.  Virtually 100 percent of the catfish sold commercially in the United States now comes from

farmed production.

Trout production is the second largest sector in the domestic industry.  In 1998, total U.S. production

of food-size trout was estimated at approximately 55 million pounds and valued at $60 million (4). 

There is also a market for smaller trout that are released into lakes and rivers to supplement wild fish for

recreational fisherman.  As with catfish, almost 100 percent of commercial trout sales to restaurants and

grocery stores are farm-raised.  Idaho is the dominant trout producer in the United States, accounting

for approximately 75 percent of all food-size trout production in 1998 (4).

The third largest sector in U.S. aquaculture is the crawfish industry.  Concentrated mostly in Louisiana,

crawfish farming utilizes approximately 100,000 acres of ponds and annual farmed production between

1990 and 1997 has ranged from 44 to 61 million pounds (5).  Unlike most catfish or trout, there is also

a considerable harvest of wild crawfish, again mainly in Louisiana.  The annual amount harvested from

the wild varies widely depending on weather conditions, but can run as high as __ million pounds (5).

Globally, the farm-raised shrimp industry is probably aquaculture's most valuable sector.  U.S. shrimp

farmers only produced about 7 million pounds of product in 1997, but worldwide farm-raised shrimp

production is now estimated to be about 660,200 metric tons representing over 25 percent of the

world's total shrimp supply (3).  Since most areas of the United States are not well suited climatically to

be a major shrimp producer, the domestic industry has concentrated on providing advanced technology

for intensive shrimp farms and the development of virus-free post-larvae for further growout.

U.S. shrimp imports now amount to over $3 billion a year and an estimated 50 percent of those imports
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are farm-raised.  While shrimp farming operations grow a number of different species of shrimp with

varying rates of growth, most production is concentrated in medium-sized shrimp.  The very largest and

very smallest shrimp seen in the market come mainly from wild harvest.

The U.S. farm-raised salmon industry is a large part of the domestic aquaculture industry, but the

United States is only a minor producer when compared to the worldwide industry.  The majority of

U.S. salmon production comes from wild harvest in Alaska.  Even with a large wild harvest, the

domestic farmed salmon industry, centered in Maine and Washington, has continued to grow.  Most of

the farmed production is Atlantic salmon, but some coho and chinook salmon are also produced.  In

1997, U.S. imports of farmed salmon were valued at almost $400 million, with about 90 percent

coming from Chile and Canada, although Norway is the world's largest producer (3). 

Aquaculture's Expanding Variety

Frequent harvesting of declining marine populations has helpe dto increase interest in expanding the

number of marine species used in aquaculture.  Some species already have well developed commercial

markets, while others are new to the United States and will need some type of promotion program to

build market awareness.  Two species that have garnered a lot of publicity over the last couple of years

are hybrid striped bass and tilapia.

Hybrid striped bass is most often a cross between a striped bass female and a white bass male although

other crosses are sometimes used.  Presently, hybrid striped bass are cultured mostly in the United

States, but interest in producing these fish is growing, especially in Asia.  The development of a farm-

raised hybrid striped bass industry stems from the many restrictions placed on the commercial wild-

harvest of striped bass.  However, producers of hybrid striped bass still face large swings in prices at

those times of the year that wild striped bass are being harvested commercially.

Tilapia is native to Africa and the Middle East, but its production is expanding quickly throughout the

world.  Tilapia is a warm water fish, whose rapid growth rate and disease resistance have made it a

good candidate for aquaculture.  U.S. production in 1997 was around __ million pounds, up __ percent
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from a year earlier (6).  Imports of tilapia are also growing rapidly and reached 54 million pounds in

1997 (3).  Due to the fact that tilapia is a warm water species, most tilapia production in the United

States occurs in intensive indoor production systems.

A number of other species with only limited commercial production at this time are redfish, sturgeon,

and arctic char.  Redfish production facilities are located mostly along the Gulf Coast.  Interest in red

fish production has been stimulated by the restrictions placed on its wild-harvest.  Sturgeon production

currently is concentrated in California and other Northwest states, although recently there has been

some interest in Florida.  Most of the farms currently in production have had to focused on meat

production due to cash flow considerations, but a long term goal for the sturgeon industry is the

production of caviar.  Arctic char, a freshwater fish similar to trout and salmon, are currently grown

mostly in Iceland and Canada, but are being evaluated for possible culture in cold water areas of the

United States.

There are also a number of other species that have attracted the interest of the aquaculture industry, but

at this time are mostly at the experimental stage.  Fresh water species with ongoing research into their

commercial possibilities are black carp, yellow perch, and walleye.  With stocks of Atlantic cod and

halibut severely depleted, there is interest in farming these species and growers in Norway are already

producing limited amounts of farm-raised halibut.  Other species that may eventually end up as

aquaculture industries are mahimahi and bluefin tuna.  In the future the species most likely to be

investigated for aquaculture potential are those whose wild stocks have been depleted or those with a

high market value.

Aquaculture production in the United States

The U.S. aquaculture industry has a number of advantages relative to other producers that improve

prospects for its long-term success.

Proximity to market--Along with Japan and the European Union (EU), the United States is one of the

world's largest seafood markets.  For some U.S. farm-raised species, the domestic live market is a
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major outlet and one that pays premium prices.

Transportation network--Many aquaculture operations are in rural areas, but most places in the

United States have relatively easy access to good transportation and can get their products to market

rapidly.

Scientific and technology infrastructure--Producers in the United States can take advantage of a

growing network of researchers and companies working in the aquaculture field and developing new

equipment for the industry.

Abundant grain supplies--Feed can account for up to 50 percent of total variable production costs

for many aquaculture species.  The U.S. is not only a major producer of grains, but also has large

supplies of livestock byproducts and fish meal that can be incorporated into feed products.

Geographic and water resources--The U.S. has a wide variety of climates and a long coast line for

marine aquaculture, as well as abundant fresh water resources.

Environmental safeguards--The U.S. aquaculture industry faces strong regulations on the quality of

water leaving an operation.  While strong environmental regulations may add to production costs in the

short term, if they result in improved water quality they are likely to help the industry in the long-term. 

In a number of foreign countries, uncontrolled aquaculture development has resulted in wide-scale

disease breakouts and crop failures.  The U.S. aquaculture industry also benefits from regulations

restricting the amount and type of pollutants entering water from other industries.  

The principal disadvantages facing the U.S. aquaculture industry include the following.

Climate--A number of the biggest farm-raised species are tropical.  The United States does not have

any tropical areas, with the exception of Hawaii.  This means less than ideal growing conditions for

these species.
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Land costs--Land costs are generally higher in the U.S. especially compared to less develop countries. 

This is especially true when looking at coastal properties for marine aquaculture operations.

Labor costs--In most cases labor costs are considerably higher in the United States than in competing

countries.  In some cases foreign labor costs may be only a fraction of the costs for those same

activities in the U.S.  This is pertains to both the cost of producing and processing aquaculture

products.

Regulations--Many countries have fewer regulations controlling production and processing practices,

thus potentially lowering their operating costs.  Also many foreign governments have been actively

supporting their aquaculture industries as a method of acquiring export earnings.

Aquaculture Compared to Other Meat Products: Strengths

Aquaculture products compete not only with other seafood products, but also with other protein

products.  However, aquaculture industry has several strengths relative to other meat-producing sectors

that give it a competitive advantage.

Feed conversion--As cold blooded organisms, fish and shellfish do not have to expend energy to

maintain a specific body temperature.  Also being suspended in the water means they do not have to

expend much energy to move around.  As a result, feed conversion ratios for some fish species, under

ideal conditions, can be as low as 1.2 pounds of feed to 1 pound of weight gain.  This is substantially

below feed conversion rates of other meat-producing animals.

Low cost rations--Many fish species thrive on relatively low cost rations or are able to utilize natural

foods available in their environment.  This is the case in most mollusk operations and also, to a large

extent, in the crawfish industry.

Breeding productivity--Fish are more productive in terms of the number of offspring they can

produce per year than other types of livestock operations.  For example, a 5-pound female catfish will

produce 15,000 to 25,000 eggs during the spawning season.  In the wild most of these eggs would die,
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but in a hatchery situation a high percentage will survive to be placed in fingerling ponds (survival

percentages will vary depending on specific industry knowledge concerning hatchery procedures for

different species).  This is a benefit to fish breeders, allowing them to produce large numbers of

improved strains of fish for commercial production.

Adaptability to genetic restructuring--Because fish and shellfish are available at the egg stage, a

number of genetic manipulations are available to aquaculture producers and breeders that can not be

used on domestic livestock and poultry.  The eggs of some fish species can be sex directed through

exposure to hormones to achieve single sex populations or, in some cases, techniques can be used to

force eggs to retain an additional set of chromosomes, thus making the resulting organism sterile.  These

types of manipulations help to promote faster growth, thus reducing the growout time and cost from egg

to market size.

Speed of growth--Some aquaculture species have very fast growth rates.  For example, Mahimahi

(dolphin fish) have been grown out from fry (3mm long and 1 gram in weight) to 3 pounds in 150 days,

that is a compound growth rate of approximately 5 percent per day.  If the growout is continued to

eleven months the result is a 25 pound fish.  The disadvantage for aquaculture species is that they begin

their growout aan extremely small size relative to other domestic meat-producing animals.  For

example, compare a newly hatched chick with a catfish fry.

Falling real prices--Most segments of the aquaculture industry are relatively new.  As new

technologies are developed and selective breeding is being done for faster grow rates and disease

resistance, the efficiency of aquaculture operations are expected to climb, resulting in falling real prices. 

This has already been the case for a number of farm-raised species.

Aquaculture Compared to Other Meat Products: Weakenesses

The aquaculture industry also must confront and deal with several weakenesses relative to other meat-

producing sectors that tend to diminish its competitive advantage.  These weakenesses include the

following.
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Aquatic environment--In most situations the fish being raised are out of the sight of those individuals

monitoring their growth, a number of common farming practices become more difficult such as

observing feeding behavior--uneaten feed has a negative impact on the water quality and fish

environment; observing the early stages of infections or diseases making timely treatment more difficult;

and verifying the number of fish or mollusks on hand in order to adjust feed levels and other grow-out

activities.

Chemicals--Only a very small number of therapeutic compounds have been approved for use in

aquaculture.

Predators--Except for indoor facilities, predators are a major source of production loss in aquaculture. 

In many cases aquaculturalists are only allowed to discourage the predators, not to kill them as the

predators may themselves be protected species, e.g., Seals and a number of birds.

Cannibalism--Many fish species on other fish in the wild feed.  This behavior can frequently carry

over to a domestic environment.  In a farmed situation, the fish may have to be routinely graded to

maintain a consistent size in the pond.  If there is too large a size difference between individuals then

cannibalism could result.

  

Long-term outlook for aquaculture

Over the next 30 years, the world's population is forecast to grow from 5 billion to 8.5 billion.  If per

capita consumption rates hold steady, the absolute quantity of seafood consumption would have to

grow tremendously.  As more restrictive regulations are placed on the harvesting of wild stocks, the

total harvest available from them is expected to stabilize or even decline.  Any additions to seafood

consumption would thus have to come from increased aquaculture production.  

Fortunately for seafood buyers, rising aquaculture production under rapidly improving technology

should result in long-term declining real prices for many seafood products.  A favorite saying of the
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aquaculture industry is that "aquaculture is agriculture."  In fact, aquacultural production does have many

of the features of a livestock or poultry enterprise.  Those similarities are expected to allow fish farmers

to increase the efficiency of their production and processing operations, which in turn should lead to the

falling real prices that have been experienced in the other meat-producing sectors.

The long term reduction in prices will probably not be the result of any one single jump in technology,

but rather from continued advances in many areas.  Two areas that have received a large amount of

research work are feed and genetics.  For many aquacultural species, feed can account for 50 percent

of variable costs.  As a result, research on developing nutritionally complete and lower cost feeds is an

industry priority.  Genetic selection is expected to greatly increase production efficiency through faster

growth rates and improved disease resistance.  Other areas that should yield benefits to fish farmers are

improved growing and feeding techniques, better facility design, and specialized processing and

transportation equipment.  Also, as the various sectors of the industry expand they will be able to

achieve economies of scale in both the production and processing sides of the business, where per unit

costs tend to fall as the size of the operation expands.

PRODUCTION PRACTICES

Elements of Production System

While the methods used to produce the wide variety of species currently grown by the U.S. aquaculture

industry differ according to the species and environment used, there are a number of basic similarities

between almost all production systems.  

Broodstock management and selective breeding programs  are the first focus of an aquaculture

industry once the basics of growth throughout an entire life cycle in a farmed situation have been

achieved.  Since most aquaculture industries began by utilizing wild stocks, selective breeding for traits

that result in greater productivity is an early priority.  Productivity gains can come from a number of

areas: faster growth, more efficient feed utilization, changes in body configuration for better edible-meat

yields, higher disease resistance, etc. 
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In some of the established aquaculture industries (e.g., salmon, catfish, trout), breeding operations have

already become specialized operations.  These farms select improved broodstock for growers and also

handle the spawning and development of larvae or fingerlings.  In a number of farm-raised species,

spawning calls for special growing conditions such as tightly controlled water temperature, light

intensity, or photoperiod.  A number of species will not spawn naturally in a farm operation so

spawning has to be artificially induced.  This is usually done through the use of various hormone

products.  In a number of species, eggs and milt are stripped from the fish and mixed by hand.

The early live stages of a number of aquaculture species requires special conditions or special feeds. 

Unlike other livestock operations where newly born animals are smaller but very similar to adults, many

aquatic organisms go through a number of different life stages before they reach their adult forms.  This

is especially true of mollusk and shellfish species.  Breeders must be able to supply these special

environmental conditions and different foods for the different life stages.

Hatchery operations are often in enclosed buildings--spawning fish and eggs need special temperatures

and light conditions for optimum development.  For many fish species a critical period is when the fry

change over from taking their nutrients from their egg sack and begin feeding.  Special types of feed in a

size appropriate to the size of the fry are need at this point.  For a number of species this entails the

production of live feed.

A second stage in most fish production and some shellfish and mollusks industries is the development of

post-larvae or juveniles.  This stage often means moving juveniles to an outdoor but protected

environment, and in the case of fish, conditioning them to accept prepared feeds.

The third stage for most aquaculture industries is the final growout to market size.  This usually involves

a larger facility, a higher density of fish per acre, and the use of commercially-prepared feeds.

Processing and Preservation.  The processing of aquaculture products is as varied as their

production methods.  The range of processing ranges from none to fully prepared, ready-to-eat
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products.  Items such as baitfish and ornamental fish are not processed at all, but are sold live to the

final buyer.  Some fish, shellfish, and mollusks also fit into this category.  A good portion of domestic

tilapia production is sold live to restaurants and food stores.  Mollusks--e.g., oysters and mussels--are

often sold live to restaurants or grocery stores.  Shellfish, such as crawfish, often go to restaurants live. 

Some aquaculture products are only slightly processed.  This category would include such products as

fresh, gutted fish and fresh sucked mollusks.  A good percentage of fish is marketed this way.  The

prime example is farmed Atlantic salmon which is often sold as a fresh, whole, gutted product.

Further down the processing line are products that have gone through a slightly higher level of

processing.  Examples of this are steaked or filleted fish or heads-off or peeled shrimp.

At the highest level of processing are the value added products or prepared products.  To meet the

demands of grocery chains and the food service industry, many aquacultural processors have

developed value-added products.  Examples of this are already marinated catfish and trout fillets, fully

cooked shrimp, and crawfish meat.

Transportation and marketing.   *** What types of information are needed? ***

Grow-out systems

Aquaculture has a large variety of production systems to meet the needs of the various species being

cultured and the variety of environments used (e.g., outdoor, indoor, freshwater, saltwater).  The

following are simplified descriptions of some of the most common types of aquaculture growing systems

and examples of products that are produced using these systems.  Within each type of growout system

there can be a number of variations in the ownership of the operation, the purpose of the aquaculture

production, and the use of resources.

Mono- & Polycultures.  Most aquaculture operations are monocultures focusing all their work on one

species.  However, there are aquaculture farms where more than one species is produced.  This can
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either be in the same pond or tank (a polyculture) or separate ponds or tanks.  A good example of a

polyculture is the production of carp and catfish in the same pond.  The carp are used as a means of

weed control or to lower the amount of algae present in the pond.  Other polyculture trials have had

oysters being raised in shrimp ponds.  They were introduced to help improve the water quality by

filtering microorganisms from the water.

Private vs common resources.  Fresh water aquaculture is for the most part based on the use of

private land and ground water resources.  In this case ownership rights are fairly clearly defined. 

Ocean based aquaculture, on the other hand, is the private use of what traditionally has been a common

property resource.  In this case the aquaculture firm must lease ocean bottom or water column rights

from the state or federal government.

Pond culture.  This is probably the oldest and most common type of aquaculture growing system. 

Ponds have been used for carp and tilapia culture for centuries.  In the past, when the ponds were

constructed, the fish were placed in the pond, but in most cases, especially for carp, the fish were not

fed directly.  Instead, manure or plant material was added to the pond to encourage the growth of

plankton blooms and aquatic weeds which the fish then fed on.  This method is still used in some baitfish

and ornamental fish production.  Today, in most pond fish culture it is more common for specially

prepared feeds to be the primary food source.  In most cases, prepared feeds are necessary because

the biomass of fish in the ponds is too high to be supported by the naturally occurring food in the pond. 

A high biomass is necessary to make pond production profitable.

Higher fish densities also call for supplemental aeration of some kind to ensure that dissolved oxygen is

maintained at optimum levels.  The aeration equipment removes a second constraint on the tonnage of

fish that can be produced from a given pond.

Pond culture can occur in a wide variety of settings.  In the United States the most common pond

cultured species is catfish.  A catfish pond can range as high as 20 acres with a depth of a few feet,

however most ponds are probably in the 5 to 12 acre range.  The  ponds are equipped with overflow
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drains, aeration equipment, and water supply pipes from wells.  The areation equipment maybe

automatically controlled by monitoring devices that activate the areation equipment whenever

necessary.  Species such as hybrid striped bass and red fish are also pond cultured.  The one major

difference from catfish is that both red fish and hybrid striped bass can be grown in a range of water

salinities.  The most common example of saltwater pond culture in aquaculture is shrimp farming.

Flow-through systems.  The chief feature of flow-through production systems is the constant addition

of new water and the removal of waste products with the water leaving the system.  The most common

type of flow-through aquaculture system in the United States is raceway systems used for trout culture. 

A raceway refers to a long narrow trough where the fish are grown.  In many cases the troughs are

concrete, but they can also be made of other materials.  Water for these operations is most often from

springs or wells.  The water flows through a series of raceways and then through a settling basin to

remove any solid wastes before it is discharged.  As with the pond culture, the carrying capacity of

these systems can be increased with the reoxygenation of the water as it goes from one raceway to the

next.  This can be done by injecting oxygen into the water or by allowing the water to fall several feet

before it enters the next raceway.

While most flow-thru production systems utilize raceways, these systems can also be configured to use

tanks.  The principal is the same with water moving through a series of tanks before it is discharged.

Closed-system recirculation.  The opposite of the flow-thru systems is a closed system were the

same water is reused continuously.  There are two reasons why an aquaculture operation may be set up

with a closed or recirculating production system.  First, the operation may be located in an area where

the quantity of water available is not great enough to support a flow-thru system.  Second, some times

the severity of restrictions placed on the discharge of water from the operation makes it necessary to

reuse the available water.  An example might be if the farmer is growing a non-native species.  To

prevent escape of the non-native species into nearby watersheds, the State may require zero discharge

of water from the operation into adjacent streams or creeks.  In this case the operators would be

forced to recirculate the water to meet state or federal regulations.  
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Probably the most common reason to utilize a recirculating water system in an aquaculture operations is

due to the need for warm water.  A number of farmed species achieve optimum growth in relatively

warm water.  To reach these temperatures the water must be heated and the cost of heating the water

demands that the water be recirculated and reused.

Recirculating the water allows growers to produce in areas without large water resources or grow

warm water fish in colder locations.  However, the process of setting up and maintaining a recirculation

production system is considerably more complex than a pond or raceway system.  After each pass

through the production system but before the water can be reused, all the settleable solids must be

removed.  These are mostly uneaten feeds and feces.  Also, the dissolved wastes must be removed or

transformed.  This calls for some type of filtration that involves contact with media having

microorganisms on them that can prevent the buildup of waste materials in the water before they reach

toxic levels. This is done with some type of filter (a number of different types are available).  

In addition, the water must be reoxygenated before it can be returned to the growing system.  Again,

there are a number of ways that producers can do this.  While any one who has had tropical fish knows

how to set a simple closed system, the problem for growers is to design a system that keeps water

quality high enough for optimum growth of the species being cultured, and yet can handle the waste

products of a high enough biomass of fish to make the whole system profitable.

Heated or cooled water.  Fish are cold blooded and adopt the temperature of the surrounding water. 

While many fish can survive in a wide range of water temperatures, most have a narrower temperature

range where maximum growth rates can be achieved.  This optimum temperature range varies from

species to species.  Some aquaculture operations achieve this optimum temperature by using

recirculation systems and heating the water.  Some growers, however, have access to heated

geothermal water sources.  These waters are mixed with water from other sources to arrive at the

desired temperature range.  In some cases a warmwater species may be cultured in the first warmer

raceways, then as the water cools a different species with lower optimum growout temperature can be

cultured in the latter series of cooler raceways or tanks.
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Nearshore (State waters).  A major difference between freshwater and saltwater aquaculture is that

many saltwater operations are set up in the ocean.  The major exception to this is shrimp culture, which

most often uses salt water in an on-land pond culture system.

When utilizing the ocean for an aquaculture operation, the growers are using a common property

resource.  As such the grower must be granted a lease by the State whose water they want to use. 

This arrangement presents a grower with an additional set of considerations--the lease conditions (e.g.,

the cost per acre, the maximum amount of acreage a singe lessor can have, and the length of the lease)-

-when making decisions about taking out loans or trying to expand.  The aquaculture producer must

also compete with commercial wild harvest interests and other user groups such as recreational

fisherman and boaters.

There are two major types of ocean culture operations.  The first is bottom culture.  As the name

implies, the species is cultured on or just off the ocean bottom.  This type of culture system is almost

always some type of mollusk culture.  A mollusk-type of culture system is usually easier to get

approved as mollusks are not fed so there are no waste feed products and the systems do not interfere

with boating or most fishing operations.

The second most common type of ocean aquaculture utilizes the total water column.  The most

common example is the floating net pens used for salmon production.  In this case the state must give

the lease to the site, but it must take into account that floating net pens will block free navigation in the

area and will prevent commercial or recreational fishing in these sites. This requires that the Coast

Guard and the Army Corps Of Engineers gives its approval.  Another problem encountered in the

leasing of sites for aquaculture operations that use the whole water column is that waste from uneaten

salmon feeds and salmon feces could foul the ocean bottoms under the cages if the production sites are

not located correctly.  In addition sometimes the owners of expensive ocean front houses have

objected to the placing of floating aquaculture operations within their view.  This objection has been

termed “visual pollution.”  These potential problems can make the planning and site approval process

for an ocean aquaculture project very expensive.
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Offshore (Federal waters).  Until recently all ocean aquaculture operations had been in State waters

(i.e., from the coast to 3 miles out).  However, given concerns about bottom fouling and visual pollution

there has been interest in the possibility of using locations in federal waters (i.e., from 3 to 12 miles out

from the coast).  These involve some type of floating structures, similar to a current salmon net pen,

only larger and built to survive the rougher conditions of the open ocean.  A second type of operation

would site the pens near or attached to non operating oil platforms.  The advantage of siting the pens

close to existing oil drilling platform is that they would not create any additional hazard to navigation. 

Open ocean aquaculture is still in the experimental stage and even if cages can be designed to withstand

the rigors of the open ocean conditions they many not prove economical to use.

Promising new approaches and technologies

While the cultivation of fish and shellfish for food has been around for centuries, many of the species

currently being grown are newcomers to aquaculture.  Therefore, by applying the same types of

scientific research used in the livestock industries, large gains in productivity are expected in the coming

decade.

Domestication.  With many species of aquaculture, growers are still essentially working with wild

stock.  As the industry matures one of the first objects that growers have is to use selective breeding to

achieve an improved strain of fish or shellfish that promises to have higher disease resistance, better

feed conversion, low oxygen tolerance, or more meat yield.  Breeders will also be looking for strains of

fish that are able to better tolerate the crowded conditions of an aquaculture operation.  As the industry

grows there is likely to be more specialization in terms of producers of market size fish and firms

specializing in breeding improved lines of fingerlings for sale to growers.  This is already the case where

hybrid fish are used and the breeding must be done artificially therefore requiring a fairly high degree of

scientific knowledge. 

Biotechnology.  Along with producers in the livestock industry, aquaculturalists are looking to

biotechnology to help increase their productivity in the future.  While traditional breeding activities are

rapidly progressing in most species, the hope is that biotechnology advances will shorten the process.
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Work has also been done on the development of transgenic fish--fish with one or more genes from

other species.  Most of this research has focused on carp, catfish, and salmon, but none of this work

has advanced beyond the research stage.  Aquaculture, unlike other livestock operations, faces the

prospect of an accidental escape of a transgenic fish into the wild.  Because of this, all transgenic

research has been done under very tight controls.  Even if future research proves the advantage of

transgenic fish in terms of growth rate or disease resistance, it is very likely that growers will be

reluctant to utilize these fish due to expected resistance in marketing these products.

Integration of agriculture and aquaculture.  Due to increasingly strict environmental regulations

relating to waste water discharge some aquaculturalists are looking at the possibility of combining

aquaculture operations with some form of plant production.  An example would be the combination of

aquaculture and hydroponic vegetable production.  In this type of set up the waste water from the

aquaculture operation would be utilized as the nutrient source for the vegetables.  At the end of the

vegetable production the water would be recycled back into the aquaculture side of the operation.  This

type of approach makes the most sense for relatively small indoor operations that lack any crop land

for fish manure disposal.

Industry characteristics

Farmer characteristics.  For the most part, aquaculture production is done by small independent

farms.  In most cases, the industries producing individual species are not large enough to employ the

type of contract grower, vertical integration seen in the poultry and hog industries.  The background of

the growers can also vary by the species they produce.  Catfish and crawfish growers are also the most

likely to be traditional row crop farmers, while mollusk and salmon farmers are the most likely to have

some type of traditional fishing background.

Regional concentration of production.  The production of most aquacultural species in the United

States is relatively concentrated geographically.  The concentration is most likely caused by growing

conditions in a specific location, water availability, or that the species is native to that area of the

country.  Examples of this are the catfish and crawfish industries.  Catfish production is centered in
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Mississippi and includes the surrounding states of Alabama, Arkansas, and Louisiana.  Together these

four States account for over 90 percent of total U.S. production.  The catfish industries’ concentration

in these states is mainly due to good soil conditions for pond construction, large amounts of available

water, and the fact that catfish were already a species with a strong regional demand.  Crawfish are

primarily produced in Louisiana where again there is a strong traditional demand and the crawfish

species most commonly grow are native to that State.

Segmented vs integrated production systems.  As the aquaculture industry matures, the

organizational make up of the industry is likely to change with firms expected to specialize in one area of

production--either the hatchery end or the growout end of the business.  However, the speed at which

this type of specialization will occur is expected to vary widely.  Presently, most production comes from

independent farms.  In a number of cases the processing is done by a separate company or a coop

arrangement.

Subsidiary industries.  

MARKETING

Harvesting

Transportation

Marketing channels

COST OF PRODUCTION  

PRODUCTION PERILS

Disease

As with all livestock enterprises, one of the chief causes of production losses are deaths due to

diseases.  All aquaculture operations are vulnerable to this, especially as the production densities in the

system are increased.  Where aquaculture operations differ from the other livestock industries is that for

many diseases the exact causes have not been isolated and no specific therapeutic compounds are
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available to treat the fish.  The “catch 22" of the aquaculture industry is that, for many of the individual

species, total sales are not great enough to warrant a pharmaceutical company investing millions of

dollars in the development and testing of a drug to fight the disease, while lack of the proper therapeutic

compounds may prevent the industry from expanding.

Presently, only the largest industries such as salmon, catfish, and shrimp are large enough to interest the

efforts of pharmaceutical companies.  Even so, much of the effort, in recent years, has been directed

towards the development of vaccines.  This situation may change somewhat in the future as available

data on the use of specific drugs in fish species expands.  Another factor that could improve the outlook

for the development of disease fighting drugs for fish would be the modification of regulations to allow

the approval process to be applied to whole classes of fish rather than go through the testing process

for each individual species.

Climate--flood, drought, temperature

Pollution

Aquaculture crop losses due to pollution would likely be limited to operations based in the ocean or

other public waters where exposure may be greatest with the least opportunity for individual control. 

Losses from chemical spills at fresh water aquaculture operations would likely be contained within a

single pond or raceway and would not effect the total operation.  However, if an aquaculture

operation’s water source aquifer became polluted, then the entire operation would be affected.

Saltwater operations such as salmon and mollusks production are likely the most vulnerable to spills or

outbreaks of such things as red tides.  Mollusks are especially susceptible to pollution problems

because they are filter feeders and tend to bioaccumulate toxins. 

Predation

The severity of predation problems for aquaculture operations depends on the type of production

system utilized.  Those operations using an indoor water recirculation system have little or no predation
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problems as long as water entering the facility comes from wells or has been filtered to keep out

predators.

However, for most outside aquaculture production systems, predation is a major concern.  Netting can

help keep predation down in many systems that use small ponds or raceways, but predators will still

often find their way into the production facility.  And, netting can interfere with many of the daily

operations at the facility.  Birds are the chief predators at most aquaculture sites, but mammals such as

otter, raccoons, snakes, turtles, and seals can also become problems.  Seals are a problem to salmon

growers at their ocean sites.  Most salmon cages are double netted below the water and also have nets

above the water.  Seals present a special problem because of their intelligence and the fact that they are

protected animals.  While acquiring a special permit to reduce the number of nuisance birds attacking

aquaculture facilities such as catfish ponds might be possible, the chance of issuing permits to kill seals

that raid aquaculture facilities is zero for all practical purposes.

USDA’s Animal Damage Control group with the Animal and Plant Health Inspection Service has been

undertaking a number of studies of catfish growers loses due to predation.  The studies have a dual

focus.  First, to document the amount of losses that birds could have on a pond.  Second, to try and

develop ways to keep the birds (mostly double crested cormorants) from roosting near catfish

operations and seeing the farms as their easiest source of food.  Another source of information on

predation is from the annual trout production report done by the National Agricultural Statistics Service

(4).  In the report covering September 1, 1995 to August 31, 1996, trout growers reported they loss

27.4 million fish with a weight of 5.1 million pounds.  Of this total, predation was estimated to account

for 24 percent or 6.5 million fish.  The average weight of the fish lost through predation was

approximately 0.2 pounds, so most of the predation occurred while the fish were relatively small.

AQUACULTURE INSURANCE IMPLEMENTATION ISSUES

The implementation of "crop" insurance to the aquaculture industry will likely present a number of

special issues due to the nature of the production systems used, the fact that many aquaculture
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producers may not be as familiar with the record keeping required for insurance purposes as their

"traditional" agriculture counterparts, and scarcity of established markets and publicly available market

prices for a number of aquaculture commodities.  

Production histories

Inventory estimates

Accurate inventory estimates have been a problem for in the aquaculture industry both in terms of

obtaining financing from banks, to plan feeding requirements for different ponds, and to accurately

determine production yields.  As with most items connected with aquaculture, the severity of the

problem varies with the type of production system used.  Pond culture and ocean bottom culture of

some mollusks would likely have the most problems with maintaining an accurate inventory estimate

Establishing an accurate inventory estimate has been a continuing problem for the catfish industry for

three reasons.  Machines can accurately count the number of fingerlings being stocked in a pond, but

over time that figure can be influenced by “die offs” from disease, predation, or other problems.  With

catfish ponds averaging anywhere from 5 to 10 acres and with limited visibility in the water, there is no

good way to visibly check if their is 10,000 or 50,000 fish in a pond.  Although the fish do come to the

surface when fed, no accurate count can be taken.  Second, most catfish farms operate under a batch

production system, i.e., the ponds are stocked, the fish grown to market size, and then the whole pond

is harvested.  However, a certain percentage of fish always manage to evade the harvesting seine and

remain in the pond.  In a continuous harvesting system, a seine with a larger mesh is used to selectively

harvest only the larger fish.  In either case growers have to make estimates of the total biomass

remaining in the pond because this is what the quantity of feed used in a specific pond is based on.

Some mollusks producers, chiefly oyster and mussel producers, utilize leased ocean bottom for their

production location.  The mollusks are broadcast over the area and are allowed to grow naturally. 

Again, the combination of tracking mortality after the stocking and incomplete harvesting would make it

difficult to arrive at inventory estimates.
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Another species that could present problems in estimating inventory is crawfish production.  In these

operations crawfish are stocked in the ponds after the ponds are constructed, but subsequent

production depends on natural reproduction in the pond.  So each year growers have only limited

information about the total population of crawfish in each pond, and the percentage of the total

population in each of the various size classes.

Inventory estimates are much less of a problem as production moves away from pond systems to

raceway, tank, or other similar production methods.  In most of these methods the fish can be more

closely monitored and with a decrease in predation, mortalities can be more accurately tracked.  In

ponds, birds can eat sick or dead fish before they can be noted by workers.

Market prices

Another major factor impacting the development of accurate estimates of an insured loss is that for

many aquacultural species there are no widely referred to market quotes to establish an accepted

market price.

For catfish and trout there is generally enough production to establish a market price.  However, trout

growers in the eastern part of the country sell a good proportion of their production, not for processing,

but for use in stocking lakes and streams for recreational fishing.  Prices for these fish are much harder

to establish.    
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A. Some firms presently offering insurance to aquaculture producers  

Companies listed in Aquaculture Magazine's 1998 Buyer's Guide:

Outdoor Risk Management, Inc.

825 East Gate Boulevard

Garden City, NY 11530-2129

Phone 516-222-1100  FAX 516-222-2463

Sedgwick Limited Insurance Brokers

2600-200 Granville Street

Vancouver, BC V6C 3M9

Canada  

Phone 604-682-0811  FAX 604-682-5867

Companies listed in Aquaculture Magazine's 1997 Buyer's Guide:

Alabama Catfish Producers

P.O. Box 11000

Montgomery, AL 36191

Ph: (205) 613-4214 FAX: (205) 284-3957

American Live Stock Insurance Co.

P.O. Box 520

Geneva, IL 60134

Ph: (708) 232-2100 FAX: (708) 232-2292

McDonald Insurance Group

P.O. Box 3089
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Kirkland, WA 98083

PH: (206) 827-7400 FAX: (206) 827-7402

Sedgwick Limited Insurance Brokers

1600 401 West Georgia Street

Vancouver, BC V6B 5B8

Canada  

Ph: (604) 682-0828 FAX: (604) 682-5867
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B. Organizations Involved in Aquaculture

Joint Subcommittee on Aquaculture  (JSA)- The JSA is a interagency committee charged to serve as

a coordinating committee to increase the overall effectiveness of Federal programs in aquaculture. 

There are over 20 Federal departments and agencies represented on the JSA.

JSA Executive Committee -

Broussard, Meryl C. (Chair)

Principal Aquaculture Scientist

USDA/CSREES

STOP 2204, 1400 Independence Ave., SW

Washington, DC 20250-2204

Phone 202-401-6438 FAX   202-401-1602

Chaves, Linda A.  (?) 

Director, Industry and Trade Program

National Marine Fisheries Service

1315 East-West Highway, Rm. 12454

Silver Spring, MD 20910

Phone 301-713-2379 FAX   301-713-2384

Jensen, Gary L. (Executive Secretary)

National Program Leader - Aquaculture

USDA/CSREES

STOP 2204, 1400 Independence Ave., SW

Washington, MD 20250-2204

Phone 202-401-6802 FAX   202-401-1602

McVey, James P.
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Program Director, Aquaculture

Oceanic Atmospheric Res., NOAA

National Sea Grant College Program

1315 East-West Highway, Rm. 11839

Silver Spring, MD 20910

Phone 301-713-2451, Ext. 160 FAX   301-713-0799

Muller, Mary Ellen (?)

U.S. Dept. Of Interior, USFWS

Mail Stop 840, 4401 N. Fairfax Dr.

Arlington, VA 22203

Phone 703-358-1715 FAX   703-358-2210

Parker, Henry S.

National Program Leader for Aquaculture

USDA/ARS

National Program Staff

Rm. 215, Bldg. 005, BARC-West

Beltsville, MD 20705

Phone 301-504-6962 FAX   301-504-5467

C. Regional Aquaculture Centers

Batterson, Ted R., Director

North Central Regional Aquaculture Center

Room 13 Natural Resources Bldg.

Michigan State University

East Lansing, MI 48824-1222
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Phone 517-353-1962 FAX   517-353-7181

Harrison, Kim E., Director

Northeastern Regional Aquaculture Center

University of Massachusetts - Dartmouth

North Dartmouth, MA 02747

Phone 508-999-8157 FAX   508-999-8590

Hershberger, Bill, Director

Western Regional Aquaculture Center

Admin. Center, Univ. of Washington

School of Fisheries, Box 357980

Seattle, WA 98195

Phone 206-543-4290 FAX   ??

Dr. Cheng-Sheng Lee, Director

Center for Tropical and Subtropical Aquaculture

The Oceanic Institute

Makapu’u Point

Waimanalo, HI 96795

Phone 808-259-7951 FAX   808-259-8395

Tucker, Craig, Director

Southern Regional Aquaculture Center

Delta Branch Experiment Station

P.O. Box 197

Stoneville, MS 38776

Phone 601-686-9311 FAX   601-686-9744
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D. Extension Specialists

Alabama

Jeff Allred

Agricultural Engineer

Alabama Fish Farming Center

Route 3, Box 444F

Greensboro, AL 36744

Phone 334-624-4016  FAX   334-624-4050

Willeam Hemstreet

Fish Health Specialist

Alabama fish Farming Center

Route 3, Box 444F

Greensboro, AL 36744

Phone 334-624-4016

Chris K. Hyde

Extension Aquaculturalist

Alabama CES

Tennessee Valley Regional Extension Center

P.O. Box 158

Belle Mina, AL 35615

Phone 205-353-8702  FAX   205-353-8883

John Jensen

Fisheries and Allied Aquaculture

Auburn University

Auburn, AL 36849-5419
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Phone 334-844-9211  FAX   334-844-9208

Michael Masser

Alabama CES

106A Swingle Hall

Auburn University

Auburn, AL 36849-5628

Phone 334-844-9312 FAX 334-844-9208

 

Greg Whitis

Extension Aquaculturalist

Alabama Fish Farming Center

529 Centerville Street

Greensboro, AL 36744 Phone 334-624-4016

Alaska

Donald E. Kramer

2221 E. Northern Lights Blvd., #110

University of Alaska-Fairbanks

Anchorage, AK 99508-4140

Phone 907-274-9691 FAX 907-277-5242

Ray Ralonde

Marine Advisory Program

2221 E. Northern Lights Blvd., Suite 110

University of Alaska-Fairbanks

Anchorage, AK 99508-4140

Phone 907-274-9691  FAX   907-277-5242



37

Arizona

Kevin Fitzsimmons

Environmental Research Lab

University of Arizona

2601 East Airport Drive

Tucson, AZ 85706-6985

Phone 520-741-1990

James C. Wade

Arizona Cooperative Extension

University of Arizona

301 Forbes Bldg.

Tucson, AZ 85721

Phone 602-621-5308 FAX 602-621-1314

Arkansas

H. Steven Killian

Chicot County Extension Office

523 Hwy 65 & 82S

Lake Village, AR 71653

Phone 501-265-8056  FAX   501-265-8060

Nathan Stone

University of Arkansas - Pine Bluff

Box 4912

1200 N. University Dr.

Pine Bluff, AR 71611

Phone 501-543-8138
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Hugh Thomforde

Lonoke Extension & Research Center

P.O. Box 357

Lonoke, AR 72086

Phone 501-676-3124  FAX   501-676-7847

California

Fred S. Conte

Dept. Of Animal Science

University of California-Davis

Davis, CA 95616

Phone 916-752-7689 FAX 916-752-0175

Susan McBride

U.C. Cooperative Extension

Sea Grant Marine Advisory Program

2 Commercial Street, Suite 4

Eureka, CA 95501

Phone 707-443-8369

Paul Olin

UC-Cooperative Extension Sea Grant

2604 Ventura Avenue

Room 100P

Santa Rosa, CA 95403-2894

Phone 707-527-2621

Richard M. Starr

UC Sea Grant Extension Program
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Area Marine Advisor

P.O. Box 440

Moss Landing, CA 95039

Phone 408-633-7266

Colorado

Stephen A. Flickinger

Ext. Fishery Specialist

Dept. Of Fishery & Wildlife Biol.

239 Wagar Bldg. CO State Univ.

Fort Collins, CO 80523

Phone 303-491-5657 FAX 303-491-5091

Dr. W. Dennis Lamm

Cooperative Extension

1 Admin. Building

Coloradop State University

Fort Collins, CO 80523

Phone 303-491-6208 FAX 303-491-5541

Connecticut

John S. Barclay

230A Dept. Of Natural Resources

Box U-87, Univ. Of CT

Storrs, CT 06269-4087

Phone 808-486-5896

Lance L. Stewart, Science



40

University of CT

Cooperative Extension Marine Lab.

100 Main St.

Noank, CT 06340

Phone 860-536-7154

Delaware

William Daniels

Dept. Of Agriculure & Natural Resources

1200 N. DuPont Hwy.

Delaware State University

Dover, DE 19901-2277

Phone 302-739-6944  FAX   302-739-2014

Bernard R. Petrosky

Dept. Of Agriculture and Natural Resources

Delaware State University

Dover, DE 19901-2277

Phone 302-739-5189

Florida

Dr. Frank Chapman

Aquaculture Specialist

Dept. Of Fisheries & Aquatic Sciences

7922 NW 71st St.

Gainsville, FL 32653

Phone 352-392-9617 Ext. 247

Ruth Francis-Floyd
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Aquatic Animal Health Specialist

7922 NW 71st St.

Gainsville, FL 32653

Phone 352-392-9617 Ext. 229 FAX 352-846-1088

Frank J. Lawlor

Sea Grant Extension Agent

559 North Military Trail

West Palm Beach, FL 33415-1311

Phone 561-233-1745

Andrew Lazur

Mitchell Aquaculture Farm

University of FL

Route 2, Box 754

Blountstown, FL 32424

Phone 850-674-3184

Steve Otwell

Extension Seafood Specialist

Aquatic Food Products Program

FSHN Bldg.

University of Florida

Gainsville, FL 32611

Phone 352-392-4221

Molly Sandfoss

Water Sciences/Aquaculture Ext. Agent

18710 SW 288 Street
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Homestead, FL 33030

Phone 305-248-3311 ext. 230 FAX 305-246-2932

John M. Stevely

Marine Extension Agent

1303 17th Street W.

Palmetto, FL 34221

Phone 941-722-4524

Craig Watson

Tropical Aquaculture Lab

1408 24th St SE

Ruskin, FL 33570 Phone 813-671-5230 FAX   813-671-5234

Georgia

Ronnie Gilbert

Associate Professor

University of Georgia

Warnell School of Forestry Resources

Athens, GA 30602-2152

Phone 706-542-4239  FAX 706-542-8356

Jeff Jackson

Extenstion Wildlife Specialist

Georgia CES

University of Georgia

Athens, GA 30602

Phone 404-542-9054

Hawaii
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Richard Bailey

Aquaculture Extension Agent

Univ. of HI Sea Grant Ext. Service

1000 Pope Road -MSB 226

Honolulu, HI 96822

Phone 808-956-2873  FAX   808-956-2858

Jaw-Kai Wang

Aquaculture Engineering Ext.

Bio-Systems Engineering Dept.

3050 Maile Way Gil 111, Univ. of HI

Honolulu, HI 96822

Phone 808-956-8154  FAX   808-956-9269

Clyde Tamaru

Sea Grant Extension Service

University of HI

1000 Pope Road -MSB 226

Honolulu, HI 96822

Phone 808-956-2869  FAX   808-956-2858

Idaho

Dr. Ernest L. Brannon

Aquaculture Research Institute

University of ID

Moscow, ID 83843

Phone 208-885-5830  FAX   208-885-5968

Gary Fornshell
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Twin Falls County Extension Office

246 Third Ave. East

Twin Falls, ID 83301

Phone 208-734-9590  FAX   208-733-9645

Illinois

U.S. Fish and Wildlife Service

4469 48th Ave

Rock Island, IL 61201

Indiana

LaDon Swann

Dept. of Animal Science

Purdue University

West Lafayette, IN 47909

Phone 317-494-6264

Glen Salmon

Fisheries Staff Specialist

402 W. Washington, Room W273

Indianapolis, IN 46204

Phone 317-232-4080 FAX 317-232-8150

Iowa

Joseph E. Morris

Dept. Of Animal Ecology

124 Sciences Hall II
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Iowa State University

Ames, IA 50011-3221

Phone 515-294-4622  FAX   515-294-7874

Kansas

Charles D. Lee

Cooperative Extension Service

Animal Sciences & Industry

Kansas State University, 127 Cale Hall

Manhattan, KS 66506-1600

Phone 785-532-5734

Kentucky

Dr. Robert M. Durborow

Kentucky State University

Cooperative Extension Facility

Frankfort, KY 40601

Phone 502-227-6581  FAX   502-227-5933

William Wurts

UK Research & Education Center

P.O. Box 469

Princeton, KY 42445

Phone 502-365-7541  FAX   502-365-2667

Forrest Wynne

2292 South Hwy. 27, Suite 200

Somerset, KY 42501

Phone 606-677-6180  FAX   606-677-6188
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Louisiana

Greg Lutz

Associate Specialist

LSU Agricultural Center

P.O. Box 25100

Baton Rouge, LA 70894

Phone 504-388-2152

Dr. Jimmy Avery

Area Aquaculture Agent

Louisiana CES

P.O. Box 25100

Baton Rouge, LA 70894-5100

Phone 504-388-2152

Thomas M. Hymel

Cooperative Extension Service

P.O. Box 10025

New Iberia, LA 70562

Phone 318-369-4437  FAX   318-373-0040

Dwight Landreneau

Area Aquaculture Agent

Louisiana Cooperative Extension Service

P.O. Box 497

Crowley, LA 70527-0497

Jerald Horst

Area Agent-Fisheries
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LA Cooperative Extension Service

1855 Ames Blvd.

Marreo, LA 70072

Phone 504-349-5644

Mark Shirley

Vermilion Parish Ext. Office

1105 West Port St.

Abbeville, LA 70510

Phone 318-898-4335  FAX   318-893-7165

Maine

Fred B. Hurley Jr.

Director, Bureau of Resource Mgmt.

Dept. Of Inland Fish and Wildlife

284 State Street Sta. #41

Augusta, ME 04333

Phone 207-287-5260

H. Michael Opitz

University of Maine 

5735 Hitchner Hall

Room 105

Orono, ME 04469-5735

Phone 207-581-2771  FAX   207-581-4430 

Maryland

Steven Hughes
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Maryland Cooperative Research Unit

University of Maryland-Eastern Shore

1120 Trigg Hall

Princess Anne, MD 21853

Phone 410-651-7663

Gayle Mason-Jenkins

University of Maryland-Eastern Shore

Sea Grant Extension Programs

Richard Henson Center, Room 2127

Princess Anne, MD 21853

Phone 410-651-6212  FAX   410-651-6207

Dr. Hank Parker

USDA/ARS

National Program Leader - Aquaculture

Room 204, Bldg.005, BARC-West

Beltsville, MD 20705

Phone 301-504-6962  FAX   301-504-5467

Don Webster, Marine Science, Area Agent

Wye Research and Education Center

P.O. Box 169

Queenstown, MD 21658

Phone 410-827-8056  FAX   410-827-9039

Massachusetts

William P. Burt
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Cape Cod Extension-U Mass

P.O. Box 367

Barnstable, MA 02630-0367

Phone 508-362-2511 ext. 585  FAX   508-362-4518

Dr. Joe Buttner

Department of Biology

Salem State College

Salem, MA 01970

Phone 978-741-6703 FAX 978-741-6863

Michigan

Donald L. Garling

Aquaculture & Fisheries Specialist

13 Natural Resources Bldg.

Michigan State University

East Lansing, MI 48824

Phone 517-353-1989

John C. Mckinney 

District Ext. Sea Grant Agent

1102 Cass Street, Suite A

Traverse City, MI 49684

Phone 616-922-4620 FAX 616-922-4633
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Minnesota

Jeffery Gunderson

Minnesota Sea Grant Extension Program

238 Washburn Hall

University of MN-Duluth

Duluth, MN 55812

Phone 218-726-8715  FAX   218-726-6556

Anne R. Kapuscinski

Univ. Of MN-Dept. Of Fish&wildlife

200 Hodson Hall

1980 Folwell Ave.

St. Paul, MN 55108

Phone 612-624-3019  FAX   612-625-5299

Mississippi

Martin W. Brunson

Cooperative Extension Service

Box 9690

Mississippi State University

Mississippi State, MS 39762

Phone 601-325-3174  FAX   601-325-8750

Benedict Posadas

Marine Resource Specialist/Economics

Sea Grant Advisory Service

2710 Beach Blvd., Suite 1-E

Biloxi, MS 39531

Phone 601-388-4710  FAX   601-388-1375
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Missouri

Raymond D. Evans

Agriculture Liaison

Missouri Dept. Of Conservation

Box 180

Jefferson City, MO 65102

Phone 314-751-4115

Robert A. Pierce

Ext. Fish & Wildlife Specialist

1-25 Agriculture Building

University of Missouri-Columbia

Columbia, MO 65211 Phone 573-882-4337  FAX   573-882-1977

Montana

Ron Asheim, Administrator

Conservation Education Division

Montana Dept. Of Fish, Wildlife and Parks

Helena, MT 59620

Phone 406-444-4308

Tom McMahon

Dept. Of Biology

Montana State University

Bozeman, MT 59717-0001

Phone 406-994-2492 FAX 406-994-3190

Larry Peterman, Admin.

Fisheries Div.



52

Montana Dept. Of Fish, Wildlife and Parks

1420 East Sixth Ave.

Helena, MT 59620

Phone 406-444-2449

Dr. Oakley Winters

College of Agriculture/Extension Service

Montana State University

Bozeman, MT 59717

Phone 406-994-3681 FAX 406-994-6579

Nebraska

Terrence B. Kayes

Dept. of Forestry, Fisheries, & Wildlife

12 Plant Industry Bldg., East Campus

University of Nebraska-Lincoln

Lincoln, NE 68583-0814

Phone 402-472-8183  FAX   402-472-2964

Nevada

Ms. Janet Usinger-Lesquerux

Nevada Cooperative Extension

2345 Red Rock Street, Suite 330

Las Vegas, NV 89102-3157

Phone 702-251-7531 FAX 702-251-7536
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Gene Weller, Chief of Fisheries

Nevada Dept. Of Wildlife

PO Box 10678

Reno, NV 89520

Phone 702-688-1500

New Hampshire

Roland Barnaby

UNH Cooperative Extension Sea Grant

113 North Road

Brenwood, NH 03833-6623

Phone 603-679-5616  FAX   603-679-8070

New Jersey

Gef Flimlin

Agriculture Center

Rutgers Cooperative Extension

1623 Whitesville Rd.

Toms River, NJ 08753

Phone 908-349-1152  FAX   908-505-8941

Zane R. Helsel

Director, Rutgers Cooperative Extension

Cook College

111 Martin Hall, P.O. Box 231

New Brunswick, NJ 08903

Phone 908-932-9306  FAX   908-932-6633

New Mexico
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Dr. Jon Boren

Cooperative Ext. Service

P.O. Box 30003

Dept 4901

New Mexico State University

Las Cruces, NM 88003

Phone 505-646-1164 FAX 505-646-5441

  

Luke M. Shelby, Chief

Public Affairs Division

Dept. Of Game and Fish

PO Box 25112

Santa Fe, NM 87503 Phone 505-827-7911

Paul R. Turner

Dept. Of Fishery & Wildlife

PO Box 30003, Campus Box 4901

New Mexico State University

Las Cruces, NM 88003-0003

Phone 505-646-1707

Byron Wright

New Mexico State University

PO Box 30003, Dept 4901

Las Cruces, NM 88003

Phone 505-646-7931 FAX 505-646-5975

New York

Michael Timmons
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Agriculture & Bilogical Engineering

302 Riley-Robb Hall

Cornell University

Ithaca, NY 14853

Phone 607-255-2495  FAX   607-255-4080

North Carolina

Walter F. Clark

Ocean and Coastal Law Specialist

Sea Grant College Program

Box 8605

North Carolina State University

Raleigh, NC 27695-8605

Phone 919-515-1895

Bob Curry, Fisheries Program Manager

NC Wildlife Resources Commission

Division of Inland Fisheries

512 N. Salisbury St., Suite 442

Raleigh, NC 27604-1188

Phone 919-733-3633 Ext. 280

Dr. Harry Daniels, Asst. Prof.

Vernon James Res. & Ext. Center

207 Research Station Road

Plymouth, NC 27692

Phone 919-793-4428 Ext. 150 FAX 919-793-5142
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Mike Frinsko

Aquaculture Area Agent

Pitt County Extension Center

403 Government Circle

Greenville, NC 27834

Phone 919-757-2803  FAX   919-757-1456

Steve Gabel

Area Specialized Agent, Aquaculture

P.O. Box 1030

Edenton, NC 27932

Phone 919-482-8431  FAX   919-482-0126

Jeffery M. Hinshaw

Extension Fisheries Specialist

North Carolina State University

2016 Fanning Bridge Road

Fletcher, NC 28732

Phone 704-684-3562  FAX   704-684-8715

Tom Losordo

NC Cooperative Extension Service

Campus Box 7646

North Carolina State University

Raleigh, NC 27695-7646

Phone 919-515-7587

Jim Murray, Director

Sea Grant Ext. Program
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Box 8605

North Carolina State University

Raleigh, NC 27695

Phone 919-737-2454

Wayne Wescott

Commercial Fisheries Specialist

NC Aquarium/Roanoke Island

P.O. Box 669

Manteo, NC 27954

Phone 919-473-3937  FAX   919-473-1980



58

North Dakota

Brian R. Stange

Carrington Research Extension Center

North Dakota State University

Box 219

Carrington, ND 58421

Phone 701-652-2951  FAX   701-652-2055

Ohio

Konrad Dabrowski

Ohio State University

School of Natural Resources

2021 Coffey Road

Columbus, OH 43210

Phone 614-292-4555  FAX   614-292-7432

Frank Lichtkoppler

Ohio Sea Grant

99 East Erie St.

Painesville, OH 44077

Phone 216-350-2267  FAX   216-350-5928

Oklahoma

Marley Beem

Aquaculture Specialist

Oklahoma CES

P.O. Box 1378 Service, 314 S.Broadway

Oklahoma State University
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Ada, OK 74820

Phone 405-332-4100

Glen E. Gebhart

Langston University

PO Box 730

Langston, OK 73050

Phone 405-466-3836

Edwin Miller

Forestry Dept. Head

Oklahoma State University

Stillwater, OK 74078

Phone 405-744-5438

Kenneth Williams

Aquaculture Specialist

Langston University

PO Box 730

Langston, OK 73050

Phone 405-466-3836

Oregon

Jim Bergeron

Astoria Seafood Laboratory

250-36th street

Oregon State University

Astoria, OR 97103

Phone 503-325-8027
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John Faudskar

Extension Office

2204 4th Street

Tillamook, OR 97141

Phone 503-842-3433  FAX   503-842-7741

Pennsylvania

Carl Graybill, Asst. Director

Bureau of Information and Education

Pennsylvania Game Commission

2001 Elmerton Ave.

Harrisburg, PA 17110-9797

Phone 717-787-6286

Laurence L. Yager

Area Marketing Agent

Penn State Cooperative Ext.

1135 Chambersburg RD.

Gettysburg, PA 17325-3397

Phone 717-334-6271  FAX   717-334-0166

Rhode Island

Dr. Terry Bradley

Dept. Of Fisheries, Animal

and Vet. Sciences

Bldg. 14, East Farm

University of Rhode Island

Kingston, RI 02881
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Michael Rice

Woodward Hall, Univ. of RI

Dept. of Fisheries, Animal

 & Veterinary Science

Kingston, RI 02881

Phone 401-874-2943

Malia Schwartz

Sea Grant College Program

University of Rhode Island

Bay Campus

Narragansett, RI 02882

Phone 401-792-6800

South Carolina

Dr. Oscar P. Butler, Jr.

South Carolina State University

1890 Research and Ext., Box 8103

300 College St., NE

Orangeburg, SC 29117

Phone 803-536-8229 FAX 803-536-7102

Rockie English

Clemson University

G-08 Lehotsky Hall

Box 340362

Clemson, SC 29634-0362

Phone 803-656-2811  FAX   803-656-0678
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Steve Hopkins

Waddell Mariculture Center

Sawmill Creek Rd.

PO Box 809

Bluffton, SC 29910

Phone 803-837-3795  FAX   803-837-3487

Tom Schwedler

Aquaculture, Fisheries & Wildlife Dept.

Clemson University

Clemson, SC 29631

Phone 864-656-2810  FAX   864-656-0678

Jack Whetstone

Clemson Extension Service

PO Drawer 1100

Georgetown, SC 29442

Phone 803-546-4481  FAX   803-546-2243

Greg K. Yarrow

Extension Wildlife Spec.

G08 Lehotsky Hall

Clemson University

Clemson, SC 29634-0362

South Dakota

John Kirk



63

Interagency Coordinator

Dept. Of Game Fish and Parks

445 E. Capital

Pierre, SD 57501

Phone 605-773-4196

Tennessee

Tom Hill

TN Cooperative Extension

PO Box 1071

University of TN

Knoxville, TN 37901-1071

Phone 615-974-7164  FAX   615-974-7165

Texas

James T. Davis

Wildlife and Fisheries Sciences Dept.

102 Nagle Hall

Texas A&M University

College Station, TX 77843-2258

Phone 409-845-7473  FAX   409-845-7103

Russel Miget

TAMU-CC

6300 Ocean Drive NRC 2800

Corpus Christi, TX 78412

Phone 512-980-3460 FAX 512-980-3465
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Richard E. Tillman

County Extension Agent- Marine

1800 C.R. #171

Angleton, TX 77515

Phone 409-849-5711 ext. 1564

Granvil Treece, Aquaculture Specialist

Texas A&M University

Sea Grant College Program

1716 Briarcrest, Suite 702

Bryan, TX 77802

Phone 409-845-7527  FAX   409-845-7525

Utah

Randy Radant, Chief

Aquatic Sect., Utah Div. Of Wildlife

1594 West North Temple, Ste. 2110

PO Box 146301

Salt Lake City, UT 84114-6301

Phone 801-538-4760

Dr. Terry Messmer

College of Natural Resources

Dept. Of Fish and Wildlife

Utah State University

Logan, UT 84322-5210

Phone 801-797-2459  FAX   801-750-3268
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Robert H. Schmidt

Wildlife Damage Specialist

Dept. Of Fisheries and Wildlife

Utah State University

Logan, UT 84322-5210

Phone 801-797-2536

Virginia

George J. Flick Jr.

Food Science & Technology Dept.

Virginia Tech

Blacksburg, VA 24061-0418

Phone 540-231-6965

George Libey

Dept. of Fisheries & Wildlife Sciences

Virginia Polytechnic Institute &

State University

Blacksburg, VA 24061

Phone 540-231-6400

Brian Nerrie, Extension Specialist

Virginia Cooperative Extension

Virginia State University

PO Box 9081

Petersburg, VA 23806

Phone 804-524-5903  FAX   804-524-5245
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Michael J. Oesterling

Commercial Fisheries Specialist

Marine Adv. Service

College of William & Mary

VA Inst. of Marine Science

Gloucester Point, VA 23062

Phone 804-642-7165  FAX   804-642-7161

Washington

Dr. Harry Burcalow

Cooperative Extension

Washington State University

PO Box 646230, 411 Hulbert

Pullman, WA 99164-6230

Phone 509-335-2933 FAX 509-335-2926

Steve Harbell

Cooperative Extension

Washington State University

PO Box 88, 1216 Bobert Bush Drive

South Bend, WA 98586-0088

Phone 360-875-9331 Fax 360-875-9304

John H. Munn

Extension Naturalist

WSU - Everett

600 - 128th St. SE

Everett, WA 98208

Phone 206-338-2400  FAX   206-338-3994
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West Virginia

Agnes Vanderpool Spicer

West Virginia University

Room 1052 Agricultural Science Bldg.

PO Box 6108

Morgantown, WV 26506

Phone 304-293-3392 Ext. 4211  FAX   304-293-6954

Wisconsin

Fred P. Binkowski

Aquaculture Institute UW-System

Great Lakes Water Institute

Milwaukee, 600 Greenfield Ave.

Milwaukee, WI 53204

Phone 414-382-1723

Harvey E. Hoven

Wisconsin Sea Grant

Lake Superior Field Office

143 Sundquist Hall, UW-Superior

Superior, WI 54880

Phone 715-394-8472

Wyoming

Joe Hiller

University of Wyoming
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Dept. Of Range Management

PO Box 3354

Laramie, WY 82071-3354

Phone 307-766-6403

Ms. Edna Mcbreen

Cooperative Extension Service

PO Box 3354

University of Wyoming

Laramie, WY 82071

Phone 307-766-5124 FAX 307-766-3379
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Puerto Rico

Saul Wiscovish

Natural Resources & Aquaculture

EDO.C Oficina 107

University of Puerto Rico, Recinto

Mayaguez, PR 00681

Phone 787-832-4040

Dallas Alston

Department of Marine Science

Univ. of Puerto Rico - Mayaguez

PO Box 5000

Mayaguez, PR 00681-5000

Phone 809-899-2048  FAX   809-899-5500

Rafael F. Olmeda, Assistant Dir.

Agriculture & Natural Resources

College Station

PO Box 5000

Mayaguez, PR 00681

Phone 809-833-7000 ext. 201

Virgin Islands

James Rakocy

Agricultural Experiment Station

University of the Virgin Islands

RR2, 10,000 Kingshill

St. Croix, VI 00850
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Phone 809-692-4031  FAX   809-692-4035
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E. State Aquaculture Coordinators

Arkansas -

Dr. Carole Engle

Aquaculture/Fisheries Coord.

P.O. Box 4912 UAPB

1200 N. University Drive

Pine Bluff, AR 71601

Phone 501-543-8537

Pat Robbins

AR Grain Warehouse & Catfish

Processor Section

PO Box 1069

Little Rock, AR 72203

Phone 501-225-1598 FAX 501-225-3590

California -

Gerald W. Miller

Principal Biologist

Dept. Of Food and Agric.

1220 N. St., Div. Of Plant Industry

Sacramento, CA 95814

Phone 916-654-0768  FAX   916-653-2403

Delaware -

G. Robert Moore

DE Department of Agriculture

2320 South Dupont Highway
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Dover, DE 19901-5515

Phone 302-739-4811  Fax   302-697-4451

Hawaii -

John Corbin, Manager

Aquaculture Development Program

Department of Land & Natural Resources

335 Merchant Street, Suite 348

Honolulu, HI 96813

Phone 808-587-0030  FAX   808-587-0033
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Idaho -

Dr. Phil Mamer

Division of Animal Industries

ID Dept of Agriculture

P.O. Box 7249

Boise, ID 83707

Phone 208-332-8560  FAX   208-334-4062

Illinois -

Ms. Delayne Reeves

Aquaculture Coordinator

IL Dept of Agriculture

State Fairgrounds

P.O. Box 19281

Springfield, IL 62794-9281

Phone 217-524-9129 FAX  217-524-5960

Indiana -

LaDon Swann

Sea Grant Program

Purdue University

1026 Poultry Building

West Lafayette, Indiana 47907-1026

Phone 317-494-6264

Kansas -

Greg Krissek

Agriculture Program Coordinator

901 South Kansas Avenue
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Topeka, KS 66612-1282

Phone 913-296-3556  FAX   913-296-2247

Kentucky -

Chris Kring

Marketing Specialist

Department of Agriculture

100 Fair Oaks Lane, Suite 252

Frankford, KY 40601

Phone 502-564-6571  FAX   502-564-7852
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Louisiana -

Bryce Malone, Assistant Commissioner

LA Dept of Agriculture and Forestry

P.O. Box 3334

Baton Rouge, LA 70821-3334

Phone 504-922-1277  FAX   504-922-1289

Maryland

Roy A. Castle

MD Dept. Of Agriculture

Aquaculture/Seafood Program

50 Harry S. Truman Parkway

Annapolis, MD 21401

Phone 410-841-5724 FAX 410-841-5987

Massachusetts -

Scott J. Soares

Aquaculture Coordinator

Mass Dept of Food & Agriculture

100 Cambridge Street, Room 2103

Boston, MA 02202

Phone 617-727-9800  Ext. 238  FAX   617-727-7235

Michigan -

Dr. Mike Vanderklok

MI Dept of Agriculture
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P.O. Box 30017

Lansing, MI 48909

Phone 517-373-1077

Minnesota -

Ying Q. Ji & Brian Erickson

Aquaculture Program

MN Dept of Agriculture

90 W. Plato Boulevard

St. Paul, MN 55107

Phone 612-296-5081  FAX   612-296-6890

Mississippi -

Roger E. Barlow

Director of Marketing

MS Dept of Agriculture and Commerce

P.O. Box 1609

Jackson, MS 39215-1609

Phone 601-354-7097  FAX   601-354-6001

Missouri -

Charles E. Hicks

Aquaculture Soecialist

MO Dept of Agriculture

Market Development Div.

P.O. Box 630
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Jefferson City, MO 65102

Phone 573-526-6666  FAX   573-751-2868

Montana -

Darla Anderson

MT Dept of Agriculture

P.O. Box 200201

Helena, MT 59620-0201

Phone 406-444-2402  FAX   406-444-5409

New Jersey -

Linda O'Dierno

Fish & Seafood Promotion

NJ Dept of Agriculture

CN 330

Trenton, NJ 08625

Phone 609-984-6757  FAX   609-633-7229

North Carolina -

Tom Ellis

Program Coordinator

NC Dept of Agriculture

P.O. Box 27647

Raleigh, NC 27611-7647

Phone 919-733-7125  FAX   919-733-1141
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Oregon -

Dalton Hobbs

Seafood Marketing Manager

Agric. Development & Marketing Div.

OR Dept of Agriculture

121 SW Salmon Street, Suite 240

Portland, OR 97204-2987

Phone 503-229-6734  FAX   503-229-6113

Pennsylvania -

Leo Dunn

Agriculture Development

Department of Agriculture

2301 N. Cameron Street

Harrisburg, PA 17110-9408

Phone 717-783-8462  FAX   717-787-1858

Rhode Island -

Arthur Ganz

Marine Biologist

Coastal Fisheries Laboratory

1231 Succotash Road

Wakefield, RI 02879

Phone 401-783-2304  FAX   401-783-2760

South Carolina -
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Betsy Sheehan

Aquaculture Coordinator

Department of Agriculture

P.O. Box 11280

Columbia, SC 29211-1280

Phone 803-734-2200  FAX   803-734-2192

Tennessee -

Keith Harrison

TN Dept of Agriculture

Box 40627

Ellington Agricultural Center

Nashville, TN 37204

Phone 615-837-5160  Fax   615-360-5194

Texas -

Jim Jones

Coordinator for Institutional and Produce Marketing

TX Dept of Agriculture

P.O. Box 12847

Austin, TX 78711

Phone 512-463-7476  FAX   512-463-9968

Utah -

Russell Lee, DVM

Fish Health Specialist

UT Dept of Agriculture

350 North Redwood Road

P.O. Box 146500
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Salt Lake City, UT 84114-6500

Phone 801-538-7046  FAX   801-538-7126

Vermont -

Roger Clapp

Marketing Representative

VT Dept of Agriculture

116 State Street, Drawer 20

Montpelier, VT 05602-2901

Phone 802-828-2416  FAX   802-828-3831

Virginia -

T. Robins Buck

Aquaculture Development Manager

VA Dept of Agriculture & Consumer Services

P.O. Box 1163

Richmond, VA 23209

Phone 804-371-6094  FAX   804-371-7786

West Virginia -

Bill Warnick

Aquaculture Officer

WV Dept. Of Agriculture

Charleston, WV 25305

Phone 304-269-3700 FAX 304-269-3700
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Bob Williams

Marketing and Development

WV Dept of Agriculture

Charleston, WV 25305

Phone 304-558-2210  FAX   304-558-2270

Wisconsin -

Erwin A. "Bud" Sholts

WI Dept of Agriculture

2811 Agriculture Dr.

P.O. Box 8911

Madison, WI 53708-8911

Phone 608-224-5135  FAX   608-224-5110
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F. Aquaculture Producer Organizations

Alabama Catfish Producers

P.O. Box 11000

Montgomery, AL 36191-0001

Phone 334-288-3900 Ext. 4214

FAX   334-284-3957

State Chairman Dickie Odom

Alaskan Shellfish Growers Association

P.O. Box 7

Moose Pass, AK 99631

Phone 907-288-3667  FAX   907-288-3667

Jeff Hetrick

Alaska Southern SE Regional Aquaculture Association

2721 Tongass

Ketchikan, AK 99901

Phone 907-225-9605

Donald F. Amend, General Manager

American Alligator Association

3201 Beckum Road

Dade City, FL 33525

Phone 904-567-1810  FAX 904-567-6462

American Tilapia Association

111 W. Washington St., Suite 1

Charles Town, WV 25414
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Phone 304-728-2175  FAX   304-728-2196

Ray DeWandel, President

Aquaculture Council

National Fisheries Institute

2000 M St. NW, Suite 580

Washington, DC 30036 (202) 296-5090

Aquaculture Section

American Farm Bureau Federation

225 Tuohy Ave.

Park Ridge, IL 60068

Contact Mark Jenner  312-399-5745  FAX 312-399-5896

Arizona Aquaculture Association

P.O. Box 10431

Scottsdale, AZ 85271

Phone 520-339-4404

Michael E. Mangel, President

Associated Koi Clubs of America Inc.

340 Mariposa Drive

Camarillo, CA 93010  805-482-0556

Bob Everett, Chairman

California Aquaculture Association    (updated 3/94)

P.O. Box 1004

Niland, CA 92257

Phone 760-359-3474
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Justin Malan, Exec. Director

Catfish Farmers of America

1100 Highway 82E

Indianola, MS 38751

Phone 601-887-2699

Hugh Warren, Exec Vice President

The Catfish Institute

PO Box 247

Belzoni, MS 39038

Phone 601-247-4913

Catfish Farmers of Arkansas

31 Linda Lane West

Vilonia, AR 72173

Phone 501-796-2539  FAX   501-796-2539

Catfish Farmers of Mississippi

P.O. Drawer 1008

Indianola, MS 38751-1008  601-887-4842

Catfish Farmers of Oklahoma

P.O. Box 730

Langston University

Langston, OK 73050  405-466-3836

Glen Gebhart, General Manager

Colorado Aquaculture Association
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Box 27

Leadville, CO 80461

Phone 719-486-1075

Greg Brunjak, President

Delaware Aquaculture Association

PO Box 545

Delaware City, DE 19706-0545

Phone 302-834-4138

Florida Alligator Farmers Association

PO Box 13679

Tallahaessee, FL 32317

Phone 904-893-6869

Florida Aquaculture Association

P.O. Box 1519

Winter Haven, FL 32882

Phone 941-293-5710  FAX 941-299-5154

Mike Norton, President

Florida Aquaculture Processors, Inc.

P.O. Box 880

Blountstown, FL 32424  904-674-5523  FAX 904-674-3370

Florida Foodfish, Gamefish, Baitfish Association

P.O. Box 817

Hastings, FL 32145
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Florida Shellfish Farmers Association

744 Tompkins Rd.

Melbourne, FL 32935-3952

Phone 407-254-6123

Florida Tropical Fish Farms Association

P.O. Box 1519

Winter Haven, FL 33882

Phone 941-293-5710  FAX   941-299-5154

Paul Norton, President

Georgia Aquaculture Association

P.O. Box 5773

Athens, GA 30604  404-367-8817

Tom Craws, President

Idaho Aquaculture Association

PO Box 28

Buhl, ID 83316

Phone 208-543-4898 FAX   208-543-4898

David Bruhn, Executive Secretary

 

Illinois Aquaculture Industry Association

625 South 2nd St.

Springfield, IL 62704  

Ph: 217-528-5230  FAX 217-789-4664
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Peter Reiff, President

Indiana Aquaculture Association

P.O. Box 100

Seymour, IN 47274

Jim Bradley, President

Iowa Aquaculture Association

1375 Baxter Ave. NW

Amana, IA 52203

Phone 319-846-2077  FAX   319-846-8099

Myron Kloubec, President

Kansas Commercial Fish Grower Association

Rt. 1, Box 216

Marion, KS 66861

Phone 316-382-2321

Mark Hajek, President

Kentucky Aquaculture Association

4954 Paris Pike

Lexington KY 40511

Steve Price, President

Louisiana Alligator Farmers & Ranchers Association

1105 W. Port
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Abbeyville, LA 70510

Phone 318-898-4335  Fax   318-893-7165

Louisiana Aquaculture Association

P.O. Box 16008

Baton Rouge, LA 70893

Phone 504-388-2152 or 318-276-6054

Greg Lutz, Secretary/Treasurer

Louisiana Catfish Farmers Association

6562 Main

Winnsboro, LA 71295

Phone 318-724-7779  FAX   318-724-7779

Louisiana Crawfish Farmers Association

Room 202A Knapp Hall

Louisiana State University

PO Box 25100

Baton Rouge, LA 70894-5100

Phone 318-788-7547

Dane Hebert, President

Louisiana Soft-Shell Crawfish Association

P.O. Box 44509

Lafayette, LA 70504

Phone 318-482-5239

Agnes Wright, President
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Maine Aquaculture Association

141 N. Main St.

Brewer, ME 04412

Phone 207-989-5310

Ike Levine, President

Maryland Aquaculture Association

P.O. Box 129

Boyds, MD 20841-0129

Phone 301-353-0363 FAX   301-540-7322

Tom Hokins, President

Massachusetts Aquaculture Association

P.O. Box 726

Hyannis, MA 02601

Phone 508-862-2663

John Richards, President

Michigan Fish Growers Association

19465 200th Ave.

Big Rapids, MI 49307

Phone 616-796-2284

Bob Baldwin, President

Minnesota Fish Farmers Association

PO Box 265

Alexandria, MN 56308

Phone 612-763-6506



90

Ronald Johnson, President

Missouri Fish Farmers Association

PO Box 6864

Jefferson City, MO 65102-6864

Phone 314-526-6666

Bob Hines, President

National Aquaculture Association

111 W. Washington St., Suite 1

Charles Town, WV 25414

Phone 304-728-2167

Jim Ekstrom, President

National Ornamental Goldfish Growers Association

6916 Black's Mill Road

Thurmont, MD 21788

Phone 301-271-7475

Jim Bland, President

National Soft Shell Crawfish Association

10985 N. Harrell's Ferry Road, Suite E

Baton Rouge, LA 70816

Phone 504-275-1460

Mike Poor, President

National Turtle Farmers and Shippers Association

Jesse Evans, President
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Concordia Turtle Farms

LA

Nebraska Fish Farmers Association

Rt. 1, Box 199

Henderson, NE 68371

Phone 402-723-4210  FAX   402-723-4451

Richard D. Carlson, Secretary/Treasurer

New Hampshire Aquaculture Assoc.

PO Box 308

Plainfield, NH 03781

Phone 603-464-3301

Debbie Gile

New Jersey Aquaculture Association

1623 Whitesville Road

Toms River, NJ 08755

Phone 201-349-1152 FAX 201-505-8941

Walter Canzonier, President

New York State Aquaculture Association

PO Box 29

Cold Spring Harbor, NY 11724-0029

Norm Soule, President
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North Carolina Crawfish Growers Association

P.O. Box 1030

Edenton, NC 27932

Phone 919-482-8431

Sterling Davernport, President

North Carolina Trout Growers Association

208 Sugar Cove Road

Franklin, NC 28734

Phone 704-524-5020  Fax   704-524-1264

Howard Brown, President

Dakota Aquaculture Cooperative

Box 219

Carrington, ND 58421

Phone 701-652-1130 FAX   701-652-2055

Ohio Aquaculure Association

 1864 Shyville Rd.

 Piketon Research Center

 Piketon, OH 45661

 Phone 614-289-2071  FAX   614-292-1953

Oklahoma Aquaculure Association

3810 S. Sangre Rd.

Stillwater, OK 74074

Phone 405-377-0092

Glen Gebhart, Secretary
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Pacific Coast Oyster Growers Association

120 State Ave. NE #142

Olympia, WA 98501

Phone 360-754-2744 FAX   360-754-2743

Dan Cheney, Executive Director

 

Pennsylvania Aquaculture Association

139 South 1st St.

Catawussa, PA 17820

Phone 717-356-2117

Andrew Melick, President

San Juan Islands Aquaculture Association

c/o Wes Carlson

Friday Harbor, WA 98250 

Ph: (206) 378-2454

Shellfish Farmers Association

480 River Prado Road

Ft. Pierce, FL 34946  

Ph: 407-466-2013

David E. Vaughan, President

South Carolina Aquaculture Association

P.O. Box 11280

Columbia, SC 29211

Ph: 803-734-2200
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Jim Battle, President

South Carolina Catfish Association

Box 2861

Spartanburg, SC 29304  

Ph: 803-582-9866

Jerry H. Fortenberry, President

South Carolina Crawfish Growers Association

215 Stockton Road

Rembert, SC 29128  

Ph: 803-432-5312

Eugene Harper, President

Southern Appalachian Trout Growers Association

447 Tellico Road

Franklin, NC 28734  

Ph: 704-524-5783

Southern Aquaculture Association

2620 W. Beach Blvd.

Biloxi, MS 39531

Striped & Hybrid Bass Producers' Association

UNC Sea Grant

P.O. Box 8605

North Carolina State University
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Raleigh, NC 27695-8605

Ph: 919-737-2454 FAX   919-737-7095

Dr. Ron Hodson, Sec./Treas.

Tennessee Aquaculture Association

88 Greenbriar Rd.

Lawrenceburg, TN 38464

Ph: 615-762-2672 FAX   615-762-1020

Bill Galbraithe, President

Texas Aquaculture Association

P.O. Box 13285

Capital Station

Austin, TX 78711

Ph: 512-474-4600  FAX   512-219-0103

Tim Moore Exec. Director

United States Trout Farmers Association

111 W. Washington St., Suite 1

Charles Town, WV 25414

Ph: 304-728-2189  FAX   304-728-2196

Debra Sloan, President

Utah Aquaculture Association

3700 East Glenwood Road

Richfield, UT 84701  

Ph: 801-896-4922

Virginia Fish Farmers Association
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1064 Bluff Point Rd

Kilmarnock, VA 22482

Ph: 804-435-6253

Janet Sutton, President

Virginia Shellfish Growers Association

PO Box 769

North, VA 23128

Ph: 804-725-0159

Ken Kurkowski, President

Virginia Trout Growers Association

Route 1, Box 1175

New Castle, VA 24127

Ph: 540-864-6135

Diana Pavlik, President

Washington Farmed Salmon Commission

PO Box 5305

Belingham, WA 98227

Ph: 360-671-1997  FAX   360-671-2271

Pete Granger, Executive Director

Washington Fish Growers' Association

10420 173rd Ave. SW

Rochester, WA 98579

Ph: 360-273-5890 FAX   360-273-6577

Dan Swecker, President
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West Alabama Catfish Producers Association

Box 479

Greensboro, AL 36744

West Coast Clam Growers Association

c/o Oylmpia Oyster Company

SE 1042 Bloomfield Road

Shelton, WA 98584  

Ph: 206-426-3354

David C. McMillinn, President

Wisconsin Trout Growers Incorporated

PO Box 15

Lewis, WI 54851

Ph: 715-653-2271

Robert Winkel President 


